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Development and Prey Consumption of Phytoseiid Mites,
Amblyseius womersleyi, A. fallacis, and Typhlodromus occidentalis
under Controlled Environments

HI|H - olHdel - o= - A
Gi Myon Kwon, Young In Lee, Soon Won Lee! and Kyung Hee Choi'

Abstract - Comparative studies on some ecological characteristics of three phytoseiid mite
species (one native; Amblyseius womersleyi Schica, and two introduced species; A. fallacis Garman
and Typhlodromus occidentalis Nesbit) were carried out. The two-spotted spider mite (Tetranychus
urticae Koch) was supplied as prey. Under four constant temperatures of 20, 23, 25 and 30+0.5°C,
duration of growth from egg to adult for A. womersleyi was 11.5, 7.7, 6.7 and 5.6 days. While two
other species needed slightly shorter time but not significantly different. Critical temperature and
effective degree-days (DD) of A. womersleyi females were 8.8°C and 111.6 DD, whereas those of A.
fallacis were 10.7°C and 86.0 DD, and those of T. occidentalis were 10.7°C and 94.1 DD. Also, those
of males were similar to their females. Average longevity of females of A. womersleyi, A. fallacis
and T. occidentalis were 18.21+8.67, 19.647.81 and 13.0+5.66 days, total fecundity were 34.3+
11.93, 39.8 + 12.64 and 23.6 +8.86, respectively. Under four constant temperatures of 20, 23, 25 and
30+0.5°C, A. womersleyi consumed 9.1 +2.49, 9.7+42.00, 9.7+2.61, and 10.3+2.33 eggs of T.
urticae throughout their development. A. fallacis consumed 10.2+2.52, 9.7+2.29, 10.7+2.37 and
10.1 £2.62 eggs, while, T. occidentalis consumed 11.9+3.43, 14.2+4.50, 14.8+3.21 and 12.7+
2.95 eggs, respectively. Gravid females of A. womersleyi, A. fallacis and T. occidentalis consumed
11.4£1.59, 12.5+1.43 and 11.7+3.07 eggs, or consumed 11.94+2.63, 12.4+3.82, and 12.5%3.73
protonymphs of 7. urticae in a day at 25~30°C.

Key Words - Terranychus urticae Koch, Amblyseius womersleyi Schica, A. fallacis Garman,
Typhlodromus occidentalis Nesbit, Development, Consumption
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AbgE A= o83 e 20, 23, 25, 30£0.5°Coll A 87 7H-2 Amblyseius womersleyi Schica
1.5, 7.7, 6.7, 5.6 ©1¢] 2™, Amblyseius fallacis Garman3} Typhlodromus occidentalis Nesbit:= oF
eﬁ}"‘)rf’- Zpol = 91912, 30°Cell M= 20°C K.} 172 o] 3} & Zhoteh o] 2] -Soll o] g A =
¢ FEAA 22 o - £t Xolrb gleF, YAE Y|F o2 B uwl A womersleyiz} 7} 8.8°C,
111.6Y %, A. fallacis= 72} 10.7°C, 86.0YU =, T. occidentalis= 7} 10.7°C, 94.1 £¢ic}. 25°Col|A] 3%
oj2]-Loll A E2] HTF L A womersleyi 18.2+8.679, A. fallacis 19.6+7.819, T. occidentalis
13.0£5.66e)gl 11, FAENE= 7 34.3+11.93, 39.8+12.64, 23.6 +8.867) 51t} o] 2] Lo Auts
717} 5ok Autolgoll vt EA 8220, 23, 25, 30+0.5°Coll A] A. womersleyi7} 2} 9.1 £2.49, 9.7 +2.00,
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ZJutol-goff (Tetranychus urticae Koch):= 3} 2]o| &
AxE, A, 3 53 A T A2RE vHEEe 7
FHAZ W dFoz deA ek 53] ApYelA
AFA S ARgo] FrtEe] Aule]gofo] HAH o] 7hAs
 vhdel] AP FHEo] Huto]-Fof o] FA7}
AZA AL e (eh 5 1988).

o9} 2 AMFA FAl9 sFubA R <lsle] el
t SlF AL A st A FkE 23}
AA AZHEH R AL, AR A = 83l
&) Z3Z3#=2] (Integrated Pest Management : IPM) ) 4] 7}
HrFE At vl5e] MM f7)dA S ds
o] AFgAle] el Lo Fel HA, Typhlodromus occid-
entalis NesbittS #8512 23] Alztgle] IPME Al43]
3 4 9%l (Hoyt, 1969), XX = Amblyseius
fallacis Garman-g& F=° 23 IPMA A7} A A=k
(Croft, 1975; Hoyt & Caltagirone, 1976). $3F8} §3 o]
My AYA s Adsle] F833 Fa A<l o
2fgoliell 23t Eef e AEXHUAE FAR F=
IPM A AE %3393 (Bower & Thwaite, 1982;
Solomon 1987), 2ol IPMY] E-%3} 8|2 Auky
o AuiAe] A AR o WAHAZ AEFA AR
Al (Integrated Apple Production : IAP)2] A1-§-3}7} o] F
o] # Typhlodromus pyri Scheuteng o]-8£3}e] Az}l o
Atak-8-off (Panonychus ulmi Koch) 415 s)2ds1 Q)
o} (Blommers, 1994).

Seluete} dBA = ofA7HA] IPMeo] 4431 tHA
of o]2x] Fl3 v UM EAX HHY F
ok Aefoll 3t A9 IF {7 EAA o] ]Sl
£ =lste] ofAlel dist odEE AR, o A F
AA &gstE= Alde] ¥E L gl (Mori, 1967;
Sekita & Kinota, 1990). $8ygterl= x}-2o|(T.
kanzawai Kishida) 2} Aute]Z-ol & Ho|Z FF3a 71
o) 2} -0l (Amblyseius womersleyi Schica)Z Ao & )
bk T £ Aol T4 wo) WE 25
9 F8 olepopl o M b Sof AT
7F o] Feix slet(e], 1990; vt &, 1996; 7 &, 1996).

£ rPolre A% PMo) 7z AR AE2A
S AAEQD ol gl o} =4F<l A. fallaciss} T.
occidentalis 3§ o] g|-gejF o] Fo| Hulo]Zofo} A
HozA A4 §9T AWFE B AT A
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obA 2~370¥ IhFate] ARl T, Al1EY A
8] AAd WA AAAEE 2 O T A
so 4ol 3 WE st} 323 S,

ojg]-gef o] AREZ ASAl (R 24~32°C, F = 50~
85%, 21: 16L:8D)ol A 35 x40 x4cme] HISo] E&
3em 0|2 W oFEA wjTUS do] F& 5 v
¥ LS AT 7R e 7S Aol
=5 TEH Tl elEgeld] olehs Wx|Eg T,
2 Sl gotelgelsl EART gl PEEAL
A okl AREEHTH(o], 1990).

= A 71" o) 2]-$ell (A, womersleyi)= 199441 =
A71EdTa @A FAFE| D) AN Fopre o
E odox o 7|7t FjALE ol A Fo|v) 17
319959 el wlF FRAMIN A F4 A, fallacis
9} MM A F) T occidentalisE Y o} 7]
ARA AN 25, ol 5 19879 RAU=
A oz E]lFe] AdelM AREs T 9wl A
X o]} (Sekita & Kinota 1990).
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W 7|7 3F 25 dr|zbe] Awbgr|zhe] 35.7~
50.0%% 713 Ao, 1 vhgo] HeFEo|g 1w, FoF
-3

%39 eolnor} FU - LEME oppe] Aolr}

0] (1990)= A. womersleyiz} 25, 30°Col| A A at8-7]
7he] 7} 6.0, 4.3dol8} &gl 7 E(1996)2 20, 25,
30°Cell A 7} 9.6, 4.8, 3.6 o]g} H Tale] E Al o)A
B w7 7ke] da @A Jebdd A. fallacis®] 7%
= Ball (1980)0] 26.4°Col|lAl 9.6 0]} slo] £ AF o
A B wrsr)7be] ot T occidentalis® 7-4-=
Laing (1969)¢] 20.3°Cel|A] 94712 8.3, 712 8.7¢
olg} 3}elal, Lee9t Davis (1968):= 24°Cellr] o - 4=
B 63908} 893, Pruszynski®} Cone (1973)2
25°C s} 30°ColA] 6193} 459002} B ale] 2 Al
I &7 7o) vk o] RA AFA}L o] FHE
g7 7ke] 7Y oE2A debd AL Ho| g 3}
o8} A AgA}l bl LEZ7Y Ae] T AYZTZ 0
Aelghd 7]qlske Alolzt A 7=

19 87| 7HE v ® US4 (1/day)E G4
3le] 3)AAE 73 AdE & 29 2l 3HA | A
gle] YA L2 (CT)e} FREAHARRE(DD)E v w3t
A} oF - £7hol] zel:= 9l CTE A. womersleyiz}
8.8°C=Z 2 7AgFo|gl o, A. fallacis®} T. occidentalis
= 10.7°CE 79ttt DDE A womersleyi7} 111.64%
2 A AA vebhdew, T occidentalis, A. fallacis 4
ot 71 E(1996)2 A. womersleyi®] CT2} DD7}
12.7°C, 61.42 2} 3} T, Hamamura S (1976)2 3}-<-
o] Z Hol2 FF3I Phytoseiulus persimilis Athias-
Henriot®] 7% CTs} DD 11.6°C, 65.8¢ £.3} s}ic}.
oJRAE B 9 CT¢ DD: AR E o]l
Folub oleigele) 22 Aot Q= Aoz 47E
1=

4579 A e

2% 614} o] 25°ColA] HF $9-L 3F ol
o EF 64717 100%2] AEES Ho|vhr), 12 A
ol A. womersleyi 67%, A. fallacis 86%, T. occidentalis

Table 1. Developmental duration in days of three phytoseiid mite under four constant temperatures in the laboratory®

20°C 23°C 25°C 30°C
Species
n®  Mean+SD¢ n  MeanxSD n  MeanxSD n  Mean*xSD
A. womersleyi 16 11.5+0.63 21 7.7+0.29 21 6.71+0.68 21 5.6+0.83
A. fallacis 22 10.6+0.49 19 6.7x£045 20 5.8x044 28 4.5+0.19
T. occidentalis 15 10.6x0.51 20 73£0.25 19  6.4+0.32 26 49+0.58

L 16: D 8, RH 65~75%, " Number of mites investigated, ¢ Standard Deviation.



56 g} o= 5 T F

3 3] A Vol. 37, No. 1

Table 2. Critical temperature (CT) and effective degree-days (DD) of three phytoseiid mite species in the laboratory®

Species Sex Regression equation CT DD
A. womersleyi 2 y*=0.0088x<—0.0775 (r=0.9769) 8.8 111.6
’ 3 y= 0.0088x— 0.0775 (r=0.9769) 8.8 116.5
A fallacis 2 y=0.0118x— 0.1264 (r=0.9799) 10.7 86.0
' 3 y=0.0117x— 0.1266 (r=0.9900) 10.8 84.9
T occidentalis $ y=0.0107x— 0.1137 (r=0.9797) 10.7 94.1
3 y=0.0106x — 0.1139 (r=0.9849) 10.8 93.5

*L 16: D 8, RH 65~75%, ® Velocity of development, © Temperature.
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Fig. 1. Age-specific survival rate of adult females of three
phytoseiid mite species at 25°C and 16L : 8D.
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Fig. 2. Age-specific fecundity of three phytoseiid mite
species at 25°C and 16L: 8D.

= 57%9] H—*—‘ga Hol 7 229 Aol 7} 33, 44, 13%
o] AE&E Vehideh FaeE-E A fallacis7} 19.6
+7.814, A. womersleyi 18.2+8.67Y, T. occidentalis
13.0£5.6690 20|39k o] (1990)= 25°Cel|A] A. wom-
ersleyi 9}AZeo] $£m2 29.0+9.3Ylg} stg L, 7]
Z(1996)% 25°Co| A 29.0+5.29¢0]e} sk 2 AF
oAl Hx} ZAgdr) Laing (1969)& T. occidentalis7}
20.3°Col| A} AdZ4=o] 2L 30, HA 10U} &3
o, 227k zpo| & Tegithd B AgH Z Abo|7t

=7 7

25°Ceil A ‘ZJ_% b 2 B, a9 2649 7

o) 3% % 43o] ©x) 3-59 Abolel 257 ooz
Wol Al 1, o] HAR ALATFES Bitd
A. womersleyi®} T, occidentalis®] 7%= <¢F 2047}1A]
83 A fallacis= 284 71X Alglo] Trxlﬂ%l‘:}.

ZAEkp= Al fallacis (39.8 1+ 12.64) 2} A. womersleyi
(34.3+11.93) (t=1.30, df=34, p=0.2025) 18] A.
womersleyi®} T. occidentalis (23.6+8.86) (1=2.72, df=
27, p=0.0112) 7}tel|= =}o]7} et A. fallacis= T.
occidentalis Bo} o] Altsl= Aoz el (=
4.43, df=32.9, p=0.0001). Fol|= e} QA ot |
o FF A= A fallacis (2.6+0.11), T. occidentalis
(2.3+0.20), A. womersleyi (2.1 £0.21) =22 v}elydc})
25°CeollA] 7} =(1996)& A. womersleyi7} 34.27),
o] (1990)= 375702 2 Az u]2sgdon, McCla-
nahan (1968)-8- A. fallacis7} 26°Coll 4 37.67)2 Abekst
oate] & A3} HAbe] 7t gl Laing (1969)2 T
occidentalis7} 20.3°CollA] 3474, Lee2} Davis (1968)x=
24°Col| A 33.77), Pruszynskig} Cone (1973)2 25°Co||
A1 3 AR 2,570, FAEERE 35.270E) B
2 AN Hoh gl ARSI, ol Hol 2ol
Fol} B4 5 Agzdel Aol W Aoz 4
2l

o

4
3% olg|Lollo] AWE7|7F Fokel] AHulo)Lefe)

Algkg 20,23, 25,30+£0.5°Col|A] A A= § 3
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W2 EA 8t} o] = A womersleyi®} A. fallacis=
52 1700 0-1748) Aotol el S A o)
T. occidentalis’= 3~47]2] F& H9l7] wFolgt} ¢4
X A. womersleyi$} A. fallacis’= 87) W &2 & x4
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Table 3. Number of T. urticae eggs consumed by three phytoseiid mite species during entire development period under four
constant temperatures in the laboratory®

20°C 23°C 25°C 30°C
Species

n®  Mean+SD¢ n Mean+SD n Mean+SD n Mean+SD
2 9 10.1+2.20 11 109+1.64 13 11.2%2.19 14  11.5+1.70
A. womerslevi N 7 7.7£2.29 10 8.4+1.51 8 7.4+£1.06 7 79+1.21
Total 16 9.1+2.49 21 9.7+£2.00 21 9.7+2.61 21 10.34+2.33
2 13 11.2+2.03 15 10.31+2.06 10 1244143 16 11.5+2.25
A. fallacis 2 9 8.9+2.67 4 73+1.26 10 89+1.73 12 8.3+1.82
Total 22 1024252 19 9.7+2.29 20 10.7+2.37 28 10.14£2.62
2 8 13.5+3.78 15 15.3+£4.40 13 16.0+3.06 12 1471239
T. occidentalis 7\ 7 10.1+1.95 5 1063270 6 12.24+1.60 14  11.0+2.29
Total 15 11.9+3.43 20 14.2+4.50 19 14.8:43.21] 26 12742095

a1 16: D 8, RH 65~75%, ® Number of mites investigated, *© Standard Deviation.

Table 4. Number of T. urticae eggs and protonymphs
consumed by gravid females of three phytoseiid mite
species in a day in the growth chamber®

o olelole] Autelgol MekE ETAFE 19 12
WE F2de] Aol7h Qi A0 vjehda s Heob
Fol W FAF Aok glovk s Mok FolA
oFH AL AzsheAls £ AY AFwozr uws

Species Prey stage n®  Mean -l_: SDe o
— - e 717} E=31e o}, 1990; Ahlst & Rock; 1973).
 Eggs 22 1144159 17k Fde (el Srom & o¢ )
A womersleyi — proionymphs 36 11.942.63
) Eggs 19 125+1.43 o] 8 & 35
A. fallacis Protonymphs 31 1244382 = e T =
T identali Eggs 18 11.7+3.07 Ahlstrom, K.R. and G.C. Rock. 1973. Comparative studies
P OCCIAeRIals — protonymphs 31 125+3.73

a Temperature: 25°C to eggs and 25~30°C to protonymphs, L16 :
D8. RH 65~75%.
b Number of mites investigated, ¢ Standard Deviation.
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18.07) 8] & ®A]3ltpy E 13l 1L, Ball (1980)2 A.
fallacis7} 26.4°Cel|A 11.47), Friese®} Gilstrap (1982)
2 T occidentalis7} 25°Co| A 14.47]¢] F& FA 3o}
3 B mste], AP mx E7b) 24209 Abel7} 319
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